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ABSTRACT 

This report docusents the defelopsent of three aajor 
products: (1) a Los Angeles County Dual Independent Bap Encoding 
COIRB) File to vhlch cossunlty college district boundaries hate been 
special area coded; (2) a book- like listing of all house nunber 
ranges and street nases and the college district and census tract 
they are found In; and (3) a bound lap-atlas of census blocks and 
census tracts on which the current boundaries of cossunlty college 
districts In Los Angeles County are traced* The use of the DIBI File 
and appropriate coapnter software to rewlev the addresses of student 
applicants and deternlne whether they reside In the cdll«9e district 
Is discussed. Appendlies provide an exasple of Census Tract and 
Census Block Coding, an Eiasple Coding Sheet, Copies of 
Carresponsence, and a Street Spelling Standardization Fors. (DB) 
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SPECIAL AREA CODINQ COMMUNITY COLLEGE DISTRICT BOUNDARIES 

ON THE 

LOS ANQELES COUNTY DIME PILE 

The Los Angeles Community College District has been 
involved in building a DIME file based geographic information 
system since the summer of 1972. This project was undertaken 
to develop a tool for college planners and administrators to 
use in responding in a systematic and direct manner to 
community needs. 

The Community College Data Base Team was formed to 
aid in the development of this system. Their first effort 
resulted In an interim July 1973 report entitled, Student 
Residence Locations and Associated Census Data . This 
report served two research oriented purposes: (1) to provide 
data about the geographic distribution of disadvantaged citizens 
within the District and Los Angeles County; and (2) to 
provide data about the geographic distribution of students 
attending each of the District's colleges. 

In July 197^, the Team reported on their efforts to 
create a "mini-census** of data items taken from student 
application forms. That report demonstrated how internally 
generated student data could be aggregated for comparison 
with external census data. The project documentation was 



titled. Student Residence Locations and Associated Enrollment 
Data . 

INTRODUCTION 

The Los Angeles County DIME file (Dual Independent Map 
Encoding) Is basically a computer readable urban map. That 
Is, characteristics on a map, such as street Intersections 
and street address ranges have been recorded onto computer 
tape. Also Included In this map or geographic base file are 
so-called "geographic codes". These are always such codes 
as census tract and census block and may Include special 
area codes such as community planning areas or college 
district boundaries. These geographic codes are provided for 
each street covered by the geographic base file. Dim Is 
simply a method for producing such a file. 

A Dir4E geographic base file can be used with any local 
data records that are In computer form (cards or tape) and 
that have house addresses on the Individual records. A DIME 
file provides the base for assigning geographic codes to local 
data records, such as college district of residence to individual 
student application forms. This is accomplished by using 
an address matching computer program (ADMATCH) that transfers 
special geographic codes from Dir4E files to data records 
containing street addresses. 
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This means that data can be aggregated to any geographlo 
area desired » If that area identifier has been coded irto the 
DIME file. Thus the Los Angeles Community College District 
could use a computer process to check all student application 
forms to determine if the residence shown was within the 
District; and if it was shown to be out, determine what 
district said residence was in, providing that the area 
identifier^ had been coded irto the County DIME file for 
each of the oollege districts. 

Additionally the number of students from within and 
without the District could be reported as census tract 
aggregates. These data could then be compared to census data 
at the tract level, and more importantly to other local data 
also aggregated to the census tract level. The potential 
of this system to aid in negotiating inter-district aggrements 
was recognized and the decision was then made to ad/^ommunity 
college district boundary codes to the Los Angeles Hounty 
DII4E file. 

The completion of this project would result in three 
major products: ; 

(1) A Los Angeles County DIME file to which 
community college district boundaries had 
been special aroa coded, 

(2) A book-like listing of all house number 
ranges and street names and the college 
district and census tract they v/ere to be 
found in. 



(3) A bound map-atlas of census blocks and 
and census tracts on which the current 
boundaries of community college districts 
in Los Angeles County had been traced, 

•ft 

This report documents the development of those products 

MAPPING DISTRICT BOUNDARIES 

The first area of work umiertaken was drawing the 
districts^ boundaries onto a set of Metropolitan Map Series 
(MMS) census maps. This was a necessary first step in trans- 
lating the districts^ gnographical areas into a DIME-useable 
format. The DINE filers index of street names and address 
ranges shares the same organizational structure as the 
Metropolitan Map Scries, A street segment is identified by 
the MMS map, cenius tract, and census block in which it occurs. 
The process of building a computer index of all street names 
and address ranges within college districts is largely a 
process of building a listing of the district's area in terms 
of the MMS census tract and census block format. 

The census map set use! was the Los An^eles-Long Beach 
Urbanized Area (U,S, Department of Conjnerce, Series HC(3), 

The set consists of 63 map sheets, a visual index 
page, and an index by census tract numbers. The maps, at 
a scale of 1 inch * 2000 feet, show census tract and block 
boundaries superimposed on the street, political, and major 
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non-street features of the area* Figure 1» Census tract 

Figure 1. 



Metropolltar. Map Series Sample 




borders and numbers appear In heavy green, and the census 

block numbers are shown in a smaller black type. Each census 

tract is uniquely numbered, and subdivided Into a number 
of component block groups and blocks. 



The master source used for drawing the college district 
boundary onto the MMS maps was a 795 page set of Los Angeles 
County voter precinct maps. This mapset had been prepared 
by the Los Angeles County Engineer Special District Map 
Department and had all community college district boundaries 
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In the County represented in heavy red Ink. The precinct 
map set is updated regularly, and shows in great detail the 
street and major non-street features of all areas within Los 
Angeles County. Having been prepared by the County Engineer, 
the map set with the community college district bound^aries 
served as an official interpretation of the statutory 
definitions of the various districts. 

Working map by map the Data Base Team located the 
different district boundaries on the precinct maps. The 
corresponding area was located on an MMS map, and the 
boundary was sketched in pencil. V/hen all boundaries had 
been sketched and checked, and all districts had been labelled, 
the MMS map set was taken to a draft sper son and the penciled 
boundaries were copied in ink. Once drafted, the set was 
then bound in atlas form. 

Despite the differences in scale and focus of detail 
bGtv;een the two map sets, the boundary translation was 
accomplished with 9 S J* accuracy. Although the MTtS map set did 
not have as great a measure of detail as the precinct maps, 
accuracy of border translation was not affected appreciably, 
since the boundaries generally followed street or major 
non-street features in urbanized areas. 



CODINQ ORGANIZATION 
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Onoe the eommunlty college district borders had been 
drawn on the NMS maps, work was ready to begin on the listing 
of all the districts* area in a DIME-useable format. Creation 
of the listing in a DINE-useable format required that all 
areas be accounted for on one of three levels. 

The three levels were: the census tract, the census block, 
and street segment. Since listing areas in terms of each 
successive level became increasingly time consuming and 
difficult, all areas were listed in the simplest possible 
terms. The majority of any district's area could be listed 
in terms of complete census tracts; the majority of the 
remaining area could be listed in terms of complete census 
blocks; and for only the Los Angeles Community College 
District and its Immediate neini^hbors was the remaining area 
dealt with in terms of individual street segments. 

The starting point for this portion of the project was 
an existing list of the 938 census tracts which were either 
totally or partially In the Los Angeles Community College 
District. At the beginning the list was in the form of a 
958 card deck of IBM cards. Each card represented one census 
tract. The following format explains how the data was 
coded. Figure 2. Illustrates the physical layout of the 
data on each card. 



8 



Card Format 



eolmans 1"^ Place Code. The place code 



consists of a four digit number 
which represents either a unique 
city or unincorporated territory 
In which the census tract occurs. - 



columns 6»10 Place Name. The place name is. a 



rive letter abbreviation for the 
city In which the census tract 
occurs. Tracts oecurlng In 
unincorporated areas are represented 
by the abbreviation UNINC. 



columns 12»17 Census Tract Number . 
columns 19'-21 District Percentage. This represents 



tne percentage or the census tract 
which occurs within the Los Angeles 
Community College District. 



Figure 2. 



Sample Listing of District Census Tract 





Card 


Deck 




0010 


ALHAH 


480300 


100 


COlO 


ALHAM 


490400 


100 


CO 10 


ALHAH 


480601 


103 


OCIO 


ALHAH 


480602 


100 


OCIO 




'♦•309:)0 


iro 


oon 


ALMAM 


'<3lC0l 


100 


ooic 




4.T150 0 


ico 


0010 




4£HC1 


KO 


noi:) 






100 


ccio 




VUECO 


ICO 


0010 


ALHAM 




ICQ 


0010 






100 


CC70 


till 


592301 


IOC 


CC70 


6ELL 


533600 


100 


CC7C 


*rLL 


Vf3£Cl 


ICC 


OC7'3 


T:H. 




ICC 


OC90 


BELLC 


533900 


ICC 


C090 


5EILC 


534000 


lOO 






*14 IOC 


ICC 


CC'?;: 






uc 


0100 


6FVIY 


700 100 


100 



The IBM cards were listed In computer printout form, 
(as shown In Figure 2.), and checked against the MMS maps 
for accuracy. This list became the master list used In 
the process of coding the District area in terms of census 
tracts and census blocks, and street segments* 

A coding format was created for listing in-Dlstrict 
census tracts and census blocks in a DIt4E-useable format* 
Utilizing general purpose eighty column keypunch forms, the 
format was as follows: (see Illustration in Appendix A 
for example of census tract and census block coding) . 



columns 1-2 



columns 3-8 
columns 19"21 
columns 31-36 



Coding Format 
Card Type. 

"2C" in the first two columns 
indicated that the card represented 
a complete census block. 

"20" in the first two columns 
indicated that the card represented 
a complete census tract. 

Census Tract Number . Used on both 
block and tract cards. 

Census Block Mumber . Columns 19-21 
were left blank on card type 20, 

District Code , Vfhen system vras 
expanded to encode districts other 
than Los Angeles, a unique six digit 
number was assigned to each community 
coller^e district in Los Angeles 
County. 



The district codes assigned to the various community 
coD'iege districts in Los Angeles County are shovm in PlRure 3 



Figure 3. 

» 

Assigned Community College District Codes 

000100 Lo8 Angeles 

000200 Long Beach 

000300 Pasadena 

OOOilOO El Caraino 

000500 „t San Antonio 

OOOJOO Cerritos ^ 

0007C0 Rio Hondo 

000800 Citrus 

00J900 Olendale 

Compton 

001100 Santa Monica 

001200 Non-District 

The codes were assigned in descending order by enrollment 
size, with Los Angeles having the greatest enrollment, and 
Santa Monica having the smallest. 

CODING PROCESS 

The first step in the coding process began with the 
958 IBM cards which represented all census tracts either 
totally or partially in the District. Working with the 
modified KMS maps, cards representing all census tracts 
which touched the District boundary were manually separated 
from the main deck and set aside. The remaining cards 
represented non-border census tracts which were entirely 
within the District and were entered in a computer program 
to produce an output deck in DIME-useable format. 

All border tracts were then checked against the MMS maps. 



^ Summit " 

Those which were entirely within the Distriot were manually 
coded as such (card type 20) and punched into card form. At 
this point J all District area which could be coded in terms 
of complete census tracts had been coded. 

The next step was to list as much of the remaining area 
as possible in terms of complete census blocks. Since in 
most caseb the District boundary ran along existing block 
boundaries, the block level listing was able to account for 
most of the area which had not been covered in the tract level 
listing. Again working from the modified MMS maps, all census 
blocks which had not been accounted for in the tract level 
listing and which were entirely in the District were listed, 
coded (card type 2C) and punched into card form. 

At this point all District area which could be coded in 
terms of either complete census tracts or complete census 
blocks had been coded. A small portion of the nistrict 
had not been accounted for. There were a number of census 
blocks which v/ere only partially in the District. Figure k 
is a map showing one such instance of split block 105 of 
census tract 2628. 

On July 25, 197^ a briefing was attended by Data Base 
Team staff at the Southern California Regional Information 
Study (SCRIC) offices In the Los Angeles County Hall of 
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Figure ^. 

Map Showing Split Block 105 of Census Tract 2628 



o 
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Records with Mr. Forrest Key, Project Head, concerning street 
segment coding procedure. The purpose of the meeting was to 
explain the process by which Individual street segments could 
be listed In a DItJE-useable format. Such a listing would 
account for the remaining portion of the District which 
occured In split census blocks. 

The main source for the information necessary In the 
segment coding procedure was the SCRIS set of Los Angeles 
County mylar masters for the MNS series maps. These maps 
were an enlarged version of the MMS paper prints onto which 
the Data Base Team had traced college district boundaries. 
The enlargements are printed on translucent mylar. 

The feature on the SCRIS mylar maps which was critical 
to the segment coding process was the presence of "node numbers 
Node numbers are numbered dots placed alonp streets, census 
blocks and census tract boundaries, and major non-street 
features In such a way that street and census block and tract 
boundary segments can ba identified in tarms of v/hat two nodes 
they are between. 

All segment coding was done in an existing format used 
by SCRIS in the DIME file updating process. The format of 
the coding forms v/as as shovm: 



Segment Coding Format 



X 



11 



columns 


1-2 


columns 


3-8 


columns 


9-12 


columns 13-15 


columns 


18-21 


columns 


22-2i| 



Card Type . "2A" In all oases 
identifies this as a segment 
transaction. 

Census Tract Number and Suffix . 
In cases where census tract nad 
no suffix, suffix was coded a *00*. 

"from node** . First of the two 
node numbers used to identify the 
segment . 

"from map" . MMS map on which "from 
node" occurs. 

"to node" . Second node in identify- 
ing pair. 

"to map" . MMS map on which "to node" 
occurs. 



column 27 



in- 



Segment Side Identification . L 
dica'ees tnax; only lert tiae of 
identified segment was being coded, 
R indicated right side, and B, both 
sides. 

columns 38-39 . Sequence Number . "01" in all cases. 

Working from the paper MMS map set that showed the 
community college district boundirles, a split block was 
identified, and then located on the corresponding mylar 
MMS map. Those street segments which were in the District 
were identified on the paper MMS map, and then located on the 
mylar map. Segments were then listed one by one on the card 
type 2 coding form, and the coding forms were punced Into 
card form. 
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Figure 5 Is a sketch map showing an example of a 
hypothetical census block number 401 which would require segment 
coding. Suppose this block occurs in census tract 1000. 00 » 
on MMS map number 100 • 



In this case the District boundary line run» along the 
freeway. The portion of the 401 block occurlnc above the 
freeway is in the District, that portion which occurs below 
it is not. The in-District street segments of block 401 
are coded as shown on the example coding sheet in Appendix B. 

BOUNDARY INTERPRETATION PROBLEM 

One problem in the interpretation of the County 
Engineer* 8 boundary lines on the voter precinct maps occured. 



Figure 5> 



Sketch Map of Hypothetical Split Block 401 
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In some Instances, when the District boundary ran along a 
street, the line was drawn down the centerllne; In other 
Instances the line appeared on one curb or the other. The 
question was raised as to whether or not houses on opposite 
sides of the street were still In different districts In 
Instances where the boundary line was not drawn down the 
centerllne of the street. Correspondence with the Los Angeles 
County Engineer Special Districts Department clarified the 
question, and the course was followed to treat boundaries 
on street sidelines exactly the same as boundaries drawn 
on the street centerllnes. Copies of correspondence 
documenting this decision are shown In Appendix C. 

SPLIT SEGMENT CODING 

Many times street segment coding was not sufficient 
for an exact description of District area in split census 
blocks. In those instances street sepjnents v;ere bisected by 
the District boundary. To maximize accuracy, those segments 
were neither coded as entirely within or outside of the 
District. Instead, they were coded as two new segments. The 
procedure used in this was that advanced by the Census Bureau 
in its UPDIME documentation. The assignment of new node 
numbers was coordinated with the SCRIS operation. However, it 
should be pointed out that the creation of those special 
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segments rendered the District DIME file unique from the 
County file. Thus update procedures for the District file 
can be carried on In concert with those of the County but 
the two files will remain Independent from one another. 

STREET SPELLING STAMP ARDIZATION 

Work on the street spelling standardization was also 
done in cooperation with SCRIS. This activity was undertaken 
to mlnimiee the number of records that would appear in the 
final street address index guide as well as to increase the 
accuracy of the DIME file and reduce it in size. This 
activity also had the side benefit of shortening the number of 
alternate spelling cards carried in the ADMATCH program 
tables. 

The types of errors encountered Involved different 
spellings for streets of the came names or in other cases 
records with same street names were spelled correctly, but 
street type and direction designation were incorrect. 
By eliminating such mistakes the number of possible mismatches 
was reduced and the accuracy of the address edit was Increased. 

In doing this work a computer printout was produced 
listing all street names, directions, and types as were 
currently listed in the County DIME file. Using a Thomas 
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Brothers Map Guide and a street listing prepared by the Los 
Angeles County Registrar of voters, each record was checked for 
correct spelling and spacing, correct street direction and 
correct street type« Records which were incorrect or not in 
the standardized format were corrected on a SCRIS Street 
Spelling Standardization Form , ( see Appendix D . ) . 

The street listing as it currently appeared was entered 
on the left hand side of the form, and the corrected version 
was entered on the right hand side. In all, approximately 
2000 transactions were made and that resulted in about 6000 
corrections being made to the file 

APPROXIMATE CODINQ OP BOUNDARIES OTHER THAN THE LA DISTRICT 

At this point the first priority items of the project 
had been completed! drawfng in of al] district boundaries in 
the County on the MMS maps; coding the Los Angeles Community 
College District boundary onto the County DIME file with 
maximum accuracy; and street spelling standardization had been 
conpletcd. The decision was then made to proceed with the 
pross coding of all other community college district boundaries 
in Los An^rclcs County. 

The procedure v;as similar to that used in coding the 
Los Angeles Community Collerje District boundary. Apjaln worklnp, 
with the MMS map set which had been modified to show all 
district boundaries, one district at a time was coded, first 
at the census tract level and then at the block level. Due 
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to project limitations of time and resources » segment coding 
was not undertaken. Census blocks which occured in more than 
one district were inspected to determine which district con- 
tained the greater number of people within its portion and 
the whole block was then assigned to it. 

• 

CONCLUSIONS 

The Community College Data Base Team has completed 
the major undertaking of modifying the Los Angeles County 
DINE file to precisely indicate those portions of the urban 
street network within its boundary, and to a lesser degree 
those portions within the boundaries of other districts in 
the County. Using this file and approriate computer 
software it will now be possible to autorastically review the 
addresses associated with student applications to determine 
if students live in or out of the District. If students 
are Judged to live out of the District, this file will ^Ive 
some indication as to v;hat district hs lives in. 

Presently the inspection of student applications, for 
reasons of economics, must be done in one pass, or "batch-mode" 
However, discussions are underway to determine the need for 
making the decision about in or out of District residence 
in a real time or "on-line mode". Should the need for such 
a system become evident, a consortium of County collef!;ea 
may provide a means of defraying system development costs 
and enhancing system efficiency. 
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Example of Census Tract and Census Block Coding 
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APPENDIX B 
Example Coding Sheet 
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APPENDIX C 
Copies of Correspondence 
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. \ Lbs Angeles Cominvmity Colleges 

Ailiui.MMii li.v Olliirs: 2M0 WVA V\\i\y\w lioulovuid, Suito aiO* hoa An^e*. Cilifornia OOOiVi • (213) :l80-GlW 
M \HIAN \\\ U M»UKTrt: 

J. \vint\\toi:'V/.fo * 

KKN.SKTIi S. M \S||IN<:t.iN. Vk%.V. 

riif:hr.i;ic A. UYAir 

July 17, 1974 ^^j^ 



Mr. Maurice Lloyd 

Special District Map Department 

Los Angeles County Engineer 

108 West Second Street 

Los Angeles, California 90012 

Dear Mr. Lloyd: 

The Los Angeles Coiununlty College District. Is in the process of building 
« ccnputftr indtx of ill street nam^t «nd addrass rangM within th« 
district. To this end it has been necessary to use the prtclnct naps 
providid by your office. 

Vft would appreclats your judgmsnt concerning a robltm that has arisen 
in the intarpratatioa of the Collate District boundary. In an instancs 
where the uoundary is drawn down the side, rather than In the middle, of 
a street, arc the houses on opposite sides of the street still in 
diffsrsnr districts? Attsfhsd is a skstch of such an instance, taksti 
from precinct nap number 608 in the City of Xnglewccd. 

ThoriU you for your ti:.ic and cooperation. 

Vt-ry truly yours, 

POWELL h. FREDERICKS 
Interdlstrict Coordinator 

PLFU'Kteo 
At. inch. 

ccJ Mr. Paul Kinney (Landini Project) 



i:a.sii.msavm:i.,.v . in^Asaru'.ivirY . UMiV.ov. . vir.v.n: . form « k^t . Tr;.i:-TiTnsirAr, . VAti.Kv • vt.-.t i.., anm:j.k 
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HANVCY T. PPANDT 
COUNTY INClNiLA 

ROrcr^T K. WILLIAMS 
CH:C^ eii*UTV 



COUNTY OF LOS ANGELES 

pliPAUTMENT OF COUN IY ENGINKIT. 

MAPPING DIVISION ■* 
!oa wrsT sTKcrr 

tOS AN'CELKS. CALtr'OHNiA OOOU 
•74*7026 



JOHN t, MAULDfNO 

Ote.NOK f UARR 
AMIS1ANT 

CtB&ON FHrUPS Jll. 
ASfl67ANT 



July 29, 1974 



Mr. Powell L. Fredericks 

Intordistrict Coordinator 

los Angeles Conraunity Colleges 



Dear Mr. Fredericks: 



COMMUNITY COLLEGE DISTRICT 
BOUNDARIES— CLARIFICATION 

This is in reply to your letter of July 19, 1974, requoiting 
clarification of the school district boundaries as shown on 
precinct naps prepared by the County Engineer. 

The boundaries of the community college districts, as you 
know, follow the boundaries of the component high school 
districts, or unified districts, which in turn are described 
originally as the boundaries of the component elementary 
districts. Many of these boundary descriptions are quite old 
* and follow lot lines and boundaries difficult to re.locate. 
under present developmeiit . The County Engineer is prohibited 
by California statutes from making substantieil changes in 
these boundaries without district approval. However, ever 
the years, minor relocations of district boundaries have been 
made, in consultation with the effected districts, in the 
great najority of cases where boundarif^.s cut thi-ough lots .in 
subdivisions. 

In preparing the set of precinct maps showing the community 
college clir.tricts, care was taken to show the bovndarier. c>f; 
accurately as poysible considering sce<.Ic restrictions, and 
therefore, some are shown on street sidelines. In all cases, 
school boundaries on 3treet sidelines should bo treated 
exactly as if the boundaries were on the center line, and 
houses on opposite sides of the street v:ould be in different 
community college districts. V7e hope that this will help 
clarify the situation for you. 



Very truly yours , 



Harvoy T. Brandt 
COUNTY ENGINEER 

George E. Barr 

Assistant Division Engineer 
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APPENDIX D 
Street Spelling Standardization Form 



UNIYEI^SITY OF CALIF. 
LG ' ANGELES 

f''-'V .1 1974 

CLEARINGHOUSE FOR 
JUNIOR COLLEGE 
INFORMATION 
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